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In  the  literature  the  opinion  has  been  established  that  in  natural 
foci  of  tularemia  of  the  flood  plain  type  the  maintenance  and  circulation 
of  the  infectious  disease  are  carried  out  by  the  '.rater  rat  and  blood-sucking 
Eiptora,  chiefly  mosquitoes.  The  latter  are  only  mechanical  vectors  of  the 
infectious  disease  and  are  of  essential  significance  in  the  spread  of  tho 
infection  only  in  tho  cpisootic  season.  In  the  opinion  of  various  authors , 
the  infection  is  carried  from  one  cpisootic  season  to  tho  next  by  the  water 
rat,  because  cf  the  presence  of  the  latent  form  of  tularemia  and  exacerbation 
of  the  infectious  process  in  it  when  there  is  a  deterioration  in  its  ccds- 
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Studies  cf  recent  years  (Romanova  and  others,  195^5  Olcuf  fyov  and 
others.  I95I}  have  shown  that  the  structure  of  the  natural  tularemia  foci 
of  the  flood  plain  type  is  much  more  complicated,  which  is  evidenced  by  the 
results  of  a  study  of  tho  existential  conditions  of  a  natural  tularemia 
focus  in  the  flora,  plain  of  a  large  river  in  a  semi-desert  region  presented 
in  the  present  article.  The  study  eras  made  under  our  direction  for  three 
years  (1952-1 95-0  hy  a  largo  group  of  workers—?.  A.  Xartushin,  A.  ?. 

Her: leva,  7.  A.  Mikhaleva,  Z.  I.  Hurav’yeva,  I.  N.  ICefedova,  N.  A.  22ikitina, 
?.  Pantclev,  A.  ?.  Samsonova,  ?.  A.  Spitsin,  22.  V.  Tbwikova,  A.  I. 
Hhlyastcva  and  22.  S.  Yamolova. 

The  flat,  relatively  even  surface  of  tho  flood  plain  was  bounded  on 
the  west  and  south  by  tho  main  river  bed;  on  the  north  and  east,  by  a  largo 
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am  of  it-  la  the  region  of  our  work  the  -width  of  the  flood  plain  ranges 
from  30  to  4C  kilometers.  A  large  somber  of  eriks  (shallow  channel  in  the 
river  delta]  pinched  off  from  the  main  bed  and  ara  or  streams  of  ’rater  con- 
nesting  these  main  -water  'bodies  divide  the  flood  plain  into  numerous  islands. 
About  15  percent  of  the  area  of  the  flood  plain  is  occupied  by  bodies  of 
water  which,  as  a  rule,  are  shallow  and  snail  in  size.  The  flood  plain  ex¬ 
tends  400  Kilometers  from  northwest  to  southeast. 

She  climate  hero  is  of  a  clearly  expressed  continental  nature :  the 
summer  is  hot  and  dry;  che  winter  is  cold  with  little  snow.  A  little  pre¬ 
cipitation  falls  here,  about  300  millimeters  a  year. 

She  late  and  long  floods  are  very  characteristic:  the  water  begins 
to  rise  in  the  middle  of  April  'and  reaches  its  highest  level  in  the  third 
10-day  period  of  Key;  the  overflew  stops  at  the  end  of  June.  Because  of 
an  abundance  of  moisture  there  is  tremendous  development  of  vegetation  on 
the  flooded  territory  in  the  summer. 

She  flood  plain  abounds  in  -Hater  rats,  which  have  high-grade  green 
food  in  adequate  quantity  for  the  entire  summer  and  can  reproduce  actively 
from  April  to  September.  On  the  flood  plain  territory  there  are  also  the 
meadow  vole,  house  mouse,  field  mouse,  and  in- places  the  common  hamster 
(Cricetus  cricetus]  and  some  othur  small  mammals.  Si  the  flood  plain 
ixodial  ticks  Ifermacentor  narginatus  and  Bhipicephalus  rossicus  are  dis¬ 
tributed  in  a  mosaic  pattern  but  in  large  numbers  in  places. 

In  the  flood  plain  in  the  summer  mosquitoes  appear  in  large  numbers 
(chiefly  Aodos  vexans  and  A.  casplus);  there  are  also*  large  numbers  of 
black-flies  (Sinulium  naculatua)  and  horseflies  (Uabanus,  Chrysops,  Chryso- 
zora). 

In  the  past,  on  the  flood  plain  territory,  cases  of  tularemia  in 
people  have  been  repeatedly  noted  from  arthropod-’come  transmission  and 
partly  from  infection  sustained  in  hunting. 

The  flood  plain  territory  is  not  uniform.  A  study  of  it  made  it 
possible  to  distinguish  five  landscape  regions  which  differ  from  one  another 
in  a  combination  of  features. 


1.  2ho  region  of  solid  inundation  with  flood  'raters  occupies  the 
central  low  and  level  portion  of  the  flood  plain  and  constitutes  about  40 
percent  of  its  entire  area,  2ie  census  of  the  water  rat  as  well  as  of 


blood-sucking  Eiptora,  particularly  mosquitoes  and  horseflies,  reaches  a 
maximum  here*  Ikodial  ticks  aro  absent. 


2.  The  embankment  of  the  river  arm  along  the  river  bed  is  a  region 
which  extends  out  along  the  right  baric  of  the  river  am  for  about  50  kilo- 


acuncanco  of  Demacentor  margins. tus  and  Bhipicephalus  rossicus  tides  (the 
fossor  is  more  numerous).  In  the  summer  these  ticks  are  parasitic  sore  in 
larval  and  nynphal  phases  on  the  water  rat,  vole,  field  mouse,  hamster, 
?r‘c  !iadS?hog  CSrinaceus  eurepaeus  j.  ouood-su eking  Dipt era,  particularly 
olack-flics,  are  numerous. 

3*  y-e  embankments  of  the  internal  oriks  along  the  river  bed: 

“ - torualuy ,  this  region  does  not  constitute  a  single  area  and  is  broken 
ap  an  separate  patches  and  strips  in  the  midst  of  the  region  of  solid  iuun- 
cnu.cn;  it  occupies  about  6  percent  of  the  flood  plain.  Characteristic  of 
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eho  region  is  tho  distribution  of  the  tic.’  nhipiccphalus  rcssicus,  which  ir. 
vr.ri cus  cress  is  abundant :  the  tic!:  23iru.eor.tor  narginatus  is  spurs c  and 
found  snorr.dicc.il;,".  Among  the  snc.ll  mammals  there  is  c  prrdonincr.ee  of  nico, 
particularly  field  nice;  tho  in  tar  ret  end  hedgehog  era  r.um.  crous.  Hood- 
sucking  listen,  particularly  blade-flies-  arc  numerous. 

A.  He  cr.bcr_c.icnt  along  the  r.cir.  river  bod:  ir.  the  lowor  end  riddle 
nortions  it  constitutes  c  strio  2-5  kilometers  ".ride  *  in  the  upper  pert  it 
drains  into  the  embankment  along  the  bed  of  the  river  an,  forcing  an  ex¬ 
pensive  croc  up  to  25  kilometers  erica .  The  region  occupies  20  percent  of 
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located  ir.  deeply  serrated  trenches.  The  spring  high  *.re.tcr  floods  no  more 
then  2C-3C  percent  of  the  area.  Characteristic  of  the  region  is  the  lev 
census  of  the  ".rater  rat  end  other  rodents  as  "roll  as  of  free  dial  ticks. 

Chore  are  fever  blood-cudcLr.g  listers,  than  in  other  parts  of  the  flood  plain. 

5.  Che  region  of  insular  inundation  occupies  the  eras  tern,  none 
elevated  portion  of  tho  flood  plain,  being  located  be  tire  or.  uhc  region  of 
solid  inundation  and  the  eeibanknor.t  along  the  ruin  river  bed:  it  aments  to 
about  22  percent  of  the  entire  flood  plain  area.  The  cor.positior.  cf  the 
fauna  in  this  region  changes  markedly  free:  year  to  year,  depending  on  the 
maxdr.ur.  level  of  tho  flood:  during  years  of  high  flood  levels  the  ’.rater  rat 
is  abundant  and  is  among  the  predominant  species,  luring  years  of  loir  flood 
levels  its  census  is  markedly  reduced,  ar.d  to* rare'  autumn  it  almost  dis¬ 
appears,  whilo  among  tho  sraa.ll  rodents  there  is  a  clear-cut  predominance  of 
the  r.eadc’.r  vole.  Ixodial  ticks  are  "Widespread  over  tho  region,  H*t  ap¬ 
parently  they  are  few  in  numbers  on  its  major  portion,  dm  exception  is 
constituted  by  areas  bounding  the  embankment  along  tho  river  an,  vh ere 
2.  marginatum  is  cuitc  abundant.  Mosquitoes  aro  nun  crous  only  curing  years 
with  a  high  flood  level. 

In  the  flood  plain  which  ore  studied  the  floods  have  a  dual  effect  on 
tho  reservoirs  and  vectors  of  tularenia.  Inundation  of  tho  major  portion 
of  tho  flood  plain  for  a  long  time  does  not  permit  the  existence  of  a  number 
cf  species  hero  ar.d  it  displaces  others  frer.  tho  flooded  areas  temporarily. 
Chus,  for  example,  tularemia  reservoirs— the  ixodial  ticks  D.  narginatus 
and  ?.,  rcssicus — live  only  in  those  areas  of  the  flood  plain  which  aro  not 
flooded  at  all  or  *  ."hi eh  are  flooded  for  a  short  tine,  luring  years  cf  high 
flood  levels  considerable  areas  of  the  flood  plain  aro  almost  entirely 
liberated  of  meadow  voice  ar.d  nice,  and  are  again  settled  by  these  animals 
y £ ^  ~  'cz.v 0 2. v  cXc**— v  2,ncL  ^ i-c. c  v. c. 

Along  with  the  unfavorable  effects  of  tho  inundation,  it  is  oesor.tial 
fer  a  number  of  species.  According  to  our  data,  during  years  of  high  flood 
levels  an  appreciable  increase  is  observed  in  the  census  of  blood-sucking 
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breeding  cf  these  insects.  An  abundance  of  mho  water  rat  in  tho  flood 
plain  is  possible  only  as  the  result  of  tho  favorable  effect  of  tho  flood 
cr.  the  vegetation  growing  near  tho  water.  The  accumulation  of  small  rodents 
m  a  localised  area  as  tho  result  of  their  displacement  by  tho  spring  high 
water  is  also  cf  essential  significance  in  maintaining  natural  tularemia 
foci,  about  which  wo  shall  tall:  colon*. 

Through  a  bacteriological  study  of  tho  reservoirs  and  vectors  of 
uulareni a,  the-  presence  of  the  infectious  diseaso  was  established  in  tho 
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focus  in  ell  three  veers  of  our  work .  Spontaneously  infected  D.  margins tus 
uia:s  wore  found  every  year,  and  infected  E.  rossicus  ticks  were  found  in 
l?i— *  _  In  all.  curing  the  three  years,  3?  cultures  of  the  tularemia  nicrobo 
wore  isolated  from  ticks. 

Ill  findlr.-s  of  spontaneously  infected  tides  were  nado  in  two  regions: 


:e  cr.r.r.r.: 


ic*  n  r. 


to  am  of  the  river  bed 


:nd  on  the  embankments  of 


Long  the  river  bed.  In  the  first  renlor.  infected  tic 


:  re  found  every  year:  in  195’?- s  ut  one  point;  in  1953?  three  points;  in 
1951,  four  courts  -  Hr.  the  second  region  they  ’rare  found  only  once-.  In 
other  landscape  regions  no  tularemia  cultures  were  isolated,  although  the 
number  of  ticks  studied  was  quite  large. 

tularemia  epizootics  among  rodents  were  not  found  in  any  of  the 
years  of  our  work,  however,  the  marked  increase  in  the  percentage  of  in¬ 
fected  tides  in  195^  In  one  of  the  points  of  the  embanlcaent  along  the  bod 
of  tho  river  am  makes  us  believe  that  in  the  summer  of  1953  •-  local  tula¬ 
remia  epizootic  had  occurred  here. 

dissection  of  more  than  6COO  water  rats,  caught  in  a  number  of  points 
in  the  region  of  solid  inundation  at  places  where  they  had  been  concentrated 
in  the  pre-flood  and  flood  periods  (April- June),  in  tho  laboratory  shewed 
that  the  animals  were  free  of  tularemia.  Hcrcfcre,  during  the  years  in 
which  diffuse  tularemia  epizootics  were  absent,  the  infection  was  maintained 
on  a  very  limited  territory  of  permanently  active  or  "elementary”  natural 
tularemia  foci,  occupying  no  more  than  10-15  percent  of  the  flood  plain 
area. 

Cur  studies  showed  that  the  elementary  foci  are  relatively  stable; 
they  are  found  only  in  certain  landscape  regions  of  the  flood  plain  (second 
and  third)  and  coincide  with  places  where  imocial  ticks  are  abundant  (the 
description  of  these  regions  has  been  given  above).  The  population  of  small 
mammals  proper  to  the  elementary  foci  in  various  years  is  sparse  and,  spe¬ 
cifically,  there  are  practically  no  permanent  water  rat  settlements  here. 
This  animal  appears  here  in  appreciable  numbers  only  at  the  flood  peak, 
when  tho  water  has  displaced  it  from  the  region  of  solid  inundation,  fee 
concentration  of  water  rats  and  other  small  rodents  on  the  territory  of 
elementary  foci  caused  'ey  the  flood  coincides  in  time  with  tho  period  of 
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ar/r.o  and  r.ymphs  of  D.  margins tus  and  ?..  rossicus. 


Because  of  this,  a  considerable  number  of  the  larvae  and  nymphs  are  not 
sustained  on  permanent  warm-blcoded  inhabitants  of  the  fccus  but  on  mi¬ 
grants.  The  territory  of  the  elementary  foci  is,  for  the  latter,  a  rela¬ 
tively  short-lasting  refuge  from  the  water  ar.d  the  flood.  Use  prescr. ce  of 
tick  foci  in  the  flood  plain  is  caused  specifically  by  the  seasonal  abun¬ 
dance  of  warm-bloc dec.  hosts  of  the  young  phases  of  imodial  ticks. 

ihe  same  phenomenon  maintains  the  existence  of  elementary  tularemia 
foci  on  very  s~all  areas.  The  elementary  foci  here,  therefore,  are  of  a 
r.ulkiplo-hoat  and  multiple-vector  character. 

In  all  the  other  landscape  regions,  constituting  87  percent  of  tho 
flood  plain  territory,  the  infection  is  carried  out  of  the  elementary  foci 
in  the  form  of  diffuse  epizootics  only  temporarily,  under  certain  con¬ 
ditions.  The  latter  can  evidently  occur  only  in  years  when  a  high  water 
rat  census  coincides  with  a  high  flood  level.  Under  these  conditions,  be¬ 
cause  of  the  mass  accumulation  of  the  water  rat  on  areas  occupied  by 


elementary  foci,  active  epizootics  occur  among  the  animals .  Animals  cone-: 
traied  on  snail  areas  are  prone  to  attacks  bp  mosquitoes,  "hies,  breed  in 
increased  numbers  because  of  the  high  flood  level.  As  is  well  known,  mos¬ 
quitoes  are  very  active  transmitters  of  tularemia.  Use  extensive  parties  ■ 
nation  of  mosquitoes  in  the  spread  of  the  infectious  disease  among  rater 


-.e  time  of  an  indolent 


epizootic  is  beyond  doubt 


far  as  "o  are  concerned.  Specifically  through  mosquitoes  and  some  other 
blood-sucking  Up  tern,  tho  epizootic  can  spread  rapidly  among  "a  ter  rats 
beyond  the  limits  cf  the  elementary  natural  foci  of  the  infection.  Because 
blood-sucking  liptcra  are  only  mechanical  vectors  of  tularemia,  they  do  not 
play  a  part  in  the  subsequent  maintenance  of  the  infectious  disease  from 
one  varr.  season  to  tho  next.  In  the  focus  which  mo  studied.  pnoler-gcd 
preservation  of  the  infectious  disease  is  accomplished  'ey  ixedial  uicks  and, 
particularly,  by  H.  rossicus,  apparently,  those  development  from  larva  to 
imago  can  take  as  long  as  three  years. 

In  the  mechanism  of  maintaining  natural  fod  of  tularemia  the  "cut- 
bursts11  of  tho  infectious  disease  to  cover  large  territories,  which  occur 
periodically,  undoubtedly  play  an  important  part.  Thereby,  an  increase  of 
tho  infectious  disease  occurs  in  the  elementary  fed  themselves,  expressed 
in  a  considerable  rise  in  the  number  cf  infected  ticks  and  partial  extension. 
_s£  ths  area  occupied  by  individual  elementary  fed.  In  addition,  there  nay 
bs  a  renewal  of  fud  in  -which,  under  tho  influence  of  seme  random  factors, 
the  ihf action  had  disappeared  in  the  preceding  period. 

It  should  be  noted  that  cases  of  tularemia  among  people  observed  in 
tho  past  occurred  chiefly  and  primarily  cn  the  territory  of  the  embankment 
along  the  bed  of  the  river  arm  and  embankments  of  the  internal  erdks,  that 
is,  within  the  limits  of  the  disposition  of  elementary  natural  tularemia 
fod  or  areas  adjacent  to  them. 

la  recent  years,  because  of  the  introduction  of  solid  vaednatien 
coverage,  cases  cf  tularemia  have  stepped  completely  in  tho  flood  plain. 

He  rapidly  occurring  reclamation  cf  the  flood  plain  for  pastures, 
orchards  and  gardens  is  including  those  territories  on  which  now  elementary 
natural  fod  of  tularemia  are  located.  This  is  considerably  reducing  tho 


area  of  the  fed,  but  tho  portion  which  remains  continues  to  be  potentially 
dangerous,  and  reduction  and  complete  elimination  of  the  disease  can  be 
achieved  only  as  the  result  of  the  incorporation  of  a  certain  combination 
of  measures. 

It.  the  focus  studied  water  rat  hunting,  conducted  in  recent  years  on 
a  l?ra^  acale,  is  undoubtedly  the  most  important  factor  holding  bade  the 
increase  in  the  water  rat  census.  All-possible  future  propaganda  is  needed 
c*:\  hunting  the  mrater  rat  and  or.  the  participation  of  even  larger  population 
segments  in  it- 

See  control  of  tides,  which  aro  long-term  reservoirs  of  the  infec¬ 
tious  disease  in  the  intsrepiccotic  period,  should  be  considered  o no  of 
tho  active  E-rans  cf  eliminating  elementary  tularemia  foci. 

Conclusions 

1.  In  the  largo  river  valley  studied  natural  fcci  of  tularemia  in 
*  “  ir.tcrepisootic  periods  are  not  widespread  ever  the  entire  flood  olein 


